Patients and methods
Twenty nine children (18 boys and 11 girls) aged 0-2 to 13 years (median 3-8 years; quartiles 1*3 and 6*5 years) and three adults aged 22 to 38 years were studied prospectively because (a) they had either acute depression of conscious level or acute onset of focal neurological signs that had not been precipitated by a seizure and (b) no non-infectious or bacterial causes were found on initial investigation. Thus patients with either suspected viral encephalitis or unexplained encephalopathy were studied. Patients with nuchal rigidity but without focal neurological signs or obvious decrease in conscious level (suggesting uncomplicated viral meningitis) did not fulfil the criteria for admission. The patients were drawn from the following sources: paediatric neurology (n=15); paediatric infectious diseases (n=7); general paediatrics (n=7); and adult medicine (n=3). Seventeen were referred to a specialised centre from the hospital to which they were first admitted.
The history was taken and repeated neurological examinations performed and recorded on a standardised form by one of us (CRK). The examination was repeated at least daily for the first four days in 1156 hospital and at least weekly thereafter until discharge. Conscious level was assessed using the Glasgow coma scale as modified for children. 13 Questionnaires about the childs' behaviour before the illness were completed by parents and teachers when the child was entered in the study. The management of seizures and raised intracranial pressure, and the indications for the use of acyclovir were standardised. Clinical circumstances led to deviation from this policy in only one patient (case 27).
Full blood counts, examination of the cerebrospinal fluid and biochemical analysis of the serum were done by the hospital laboratory services. The virological methods used and criteria for defining active virus infection have been reported elsewhere.'1 EEG and computed tomography of the brain were classified according to the consultant's written report. The BB isoenzyme of creatine phosphokinase (CPK-BB) was measured in cerebrospinal fluid by Dr RJ Thompson, Cambridge, England. The ratio of the activated and nonactivated derivatives of plasma clotting factor VII (VIIc:VIIt ratio), an indirect measure of thromboplastin activity, was measured in cerebrospinal fluid and plasma by the coagulation laboratory at the Clinical Research Centre, Northwick Park.
Outcome was evaluated by one of us (CRK) seven to eight months after the patient's discharge from hospital using neurological examination and, for children under the age of 8 years, the Griffiths mental development scales. In addition, children over the age of 5 years were tested by an experienced clinical psychologist (RS) using the revised version of the Weschler intelligence scales for children (WISC-R). Behaviour was assessed in children aged 18 months to 5 years using the Richman behaviour checklist,14 and in the children over the age of 5 using the Rutter Outcome of encephalitis 1159
fied Glasgow coma scale score of <14) was seen in normally induced by the application of cold water eight of 12 (67%) of those with a biphasic illness and to the external auditory meatus, was seen in two 11 of 13 (85%) of those with a monophasic illness. patients. An increase in intracranial pressure was The score fell below 11 in 13 (52%) and below six in suspected clinically in five, and measured as >20 three (12%). Disruption of oculocephalic responses, mm Hg in three patients including one infant table 4 . A poor outcome was associated with low scores on the modified Glasgow coma scale (p<0-05), age of less than 3 years (p<0-02 excluding adults whose inclusion increased the significance of the finding), abnormality of oculocephalic responses (p<0.001), and laboratory evidence of virus infection within the central nervous system (p<002). After correcting for coma scale score on admission, or for age, the other three factors remained significantly associated with outcome. If developmental quotient was used as a measure of outcome in survivors the same associations persisted, suggesting that the associations were not artefacts of the chosen system of categorising outcome. Outcome seemed to be associated with only one of the immunological measurements at the time of the acute illness; if patients were divided into those who developed sequelae and those who did not, the cerebrospinal fluid:serum albumin concentration ratio was significantly higher in those with sequelae (nl=9, n2=9, T2=59-5, p<0-05, Wilcoxon two sample test).
In addition, both low scores on the coma scale on admission and a greater degree of slowing on EEG were associated with poor outcome, although these were not statistically significant. Abnormalities on computed tomography were not associated with outcome, and there was no correlation between outcome and concentrations in the cerebrospinal fluid of either CPK-BB isoenzyme (13 patients), or the VIIc:VIIt ratio (19 patients), although cerebrospinal fluid was sampled from patients in all categories.
Discussion
We have taken encephalitis caused by infection with any one of several common viruses to be a single entity for the purpose of analysing the prognostic value of certain clinical features. Although such an analysis ignores differences in pathogenesis associated with different viruses,'7 it has the advantage of being clinically applicable to the 60-80% of encephalitides in which a specific agent is not identified by routine virology. 1-4
For the minority in which a virus can be identified, the prognoses associated with different agents are distinguishable but with rare exceptions (such as rabies, Lassa fever, and eastern equine encephalitis) similar to one another; mortality varies by less than 15% among encephalitis complicating infection with rubella (20%) or measles (9%-27%),6 18 adenovirus 7a (14%),'9 and herpes simplex type 1 encephalitis treated with acyclovir (19%-31%).9 by enteroviruses in infancy, 20 mumps,7 and chickenpox.6 8 The prognosis of encephalitis after infancy caused by enteroviruses, influenza viruses A and B,21 22 parainfluenza viruses 1, 2, and 3, and respiratory syncytial virus, is ill defined. Thus the prognosis of childhood encephalitides associated with common viruses may be determined more readily from the clinical features of the illness than from knowledge of the identity of the virus.
It Kennard and Swash3 reported that mortality was lower (5% and 20%) but morbidity higher (42% and 22%) among patients with an interval of normal health between the first illness and the neurological illness than among those without such an interval. Two clinicovirological groupings emerge from the present study: the first consists of a monophasic illness with neurological signs of impairment of the cerebral hemispheres and laboratory evidence of direct involvement of the central nervous system by a viral infection, and the second of a biphasic illness without focal signs of impairment of the cerebral hemispheres, and with evidence of viral infection only at sites other than the central nervous system. In this series encephalitis was associated with mortality or morbidity in almost half the patients with viral infection of the central nervous system, but not in those with evidence of infection by the same viruses confined to sites other than the central nervous system at the time of their neurological illness.
Focal neurological signs were associated with a poor prognosis in two earlier series if present2 or 'marked',3 but were not more precisely associated with virology or outcome. Both studies were retrospective and concerned mainly adult patients.
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In the present prospective study that was predominantly of children the presence of focal neurological signs was a marker for infection of the central nervous system and, therefore, of a higher probability of long term sequelae. This may also have been true for the earlier series.
In hypoxic or ischaemic encephalopathy the level of consciousness, length of coma, and presence of abnormalities of oculocephalic responses or of EEG may predict outcome.26 27 An important finding in this study was that young age at presentation was related to poor outcome. Indeed, most of the morbidity was among the youngest patients with less than half (three of 7) of patients under the age of 2 years recovering uneventfully. An independent effect of age is suggested by its persistent association with outcome even after adjusting for either conscious level on admission or the presence of laboratory evidence of virus infection within the central nervous system.
The association between transudation of albumin into the cerebrospinal fluid and evidence of viral infection of the central nervous system is of interest. Our observations do not, however, enable us to determine whether this is a cause or a consequence of breakdown of the blood brain barrier.
This series did not confirm the association between pleocytosis and outcome, which has previously been reported.2 3 Furthermore, in spite of earlier more encouraging reports on small mixed groups of patients with viral meningitis, bacterial meningitis, or encephalitis,28 29 signs of neuronal damage, concentrations of CPK-BB isoenzyme, and the VIIc:VIIt ratio in the cerebrospinal fluid were neither sensitive nor specific in the present study. This may reflect either release from areas of the central nervous system where damage does not find clinical expression, or the unavoidable variation in the timing of sampling in relation to the onset of the illness. Computed tomography during the acute illness proved, unlike EEG, only moderately sensitive in the detection of encephalitis (as previously reported for herpes simplex encephalitis).3" In addition, the presence of abnormalities on computed tomography was not of predictive value; good and bad outcome was seen in patients with normal pictures, and in those with unilateral necrosis or diffuse low attenuation of white matter.
In conclusion a monophasic illness prior to hospital admission, and the presence of focal neurological signs suggesting disease of the cerebral hemispheres may indicate a greater likelihood of direct effect on the central nervous system by the virus in suspected viral or post-viral encephalitis in childhood. This in turn is associated with long term sequelae. With a uniform policy of management, the outcome of these illnesses seems to be predictable by the clinical features of presentation at a young age, low conscious level, abnormal oculocephalic responses, and laboratory evidence of direct effect on the central nervous system by the virus; all these exercise unfavourable effects. These factors should be taken into account in the evaluation of methods of treatment. Further studies are needed to establish the stability of these factors in a larger sample. 
